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<gi A polyurethane teem composition suitable for backing a substrate end a substrate containing the polyurethane foam 
composition. 

@ This invention is directed to a polyurethane foam 
composition which is suitable as a backing for a sub- 
strate and to a substrate containing the polyurethane 
foam composition. The foam composition is the reaction 
product of a frothed polyurethane forming mixture com- 
prising a relatively high molecular weight polyether 
pciyol.a relatively low molecular weight polyol.an organic 
pclyisocyanate or polyisothiocyanate, an inorganic filler, 
a catalyst for urethane formation, and a silicone sur- 

V* fartant. The silicone surfactant is a poly(dimethylsiloxa- 

^ ne) polyoxyalkylene branch copolymer having an average 
molecular weight of less than 30,000 wherein at least 

^ 60 percent by weight of the polyoxyalkylene groups 

J*J Dre cxyethylene groups, the dimethylsiloxane content of 

W the copolymer being from 15 to 40 percent by weight, 

© at least 40 percent of the weight of the copolymer is 
derived from the oxyethylene groups. The silicone sur- 

w factant Is present in the mixture in a quantity from 0.02 

^f" to less than 0.5 parts by weight per 100 parts by weight 

Q of the combined weights of the relatively high molecular 
weight polyether poiyol and the relatively low molecular 

Q weight polyoi. 

& 
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A POLYURETKANE FCAM COMPOSITION SUITABLE 
FCR EACKING A. SUBSTRATE AND A SUESTRATE CONTAINING 
THE FCLYURETEANE FOAM COMPOSITION 

The present invention pertains to a poly- 
urethene fcam composition which is the reaction product 
of a frothed polyurethene forming mixture and to the 
resultant pclyurethane fcam backed substrates. 

Substrates, particulary carpet substrates, 
have been tacked with polyurethane foam as described in 
U.S. Patents 3,755,212, Dunlap and Parrish; 3,821,130, 
Earron and Dunlap; end 3,8 62,879, Earron and Dunlap 
wherein the frothed polyurethane forming composition 
does not contain "a silicone surfactant and in U.S. 
Fatents 3,706,681, Bachura; 3,849,156, Marlin et al . ; 
3,836,560, 3,947,386, 3,957,642, 4,022,722 and 
4,022,941, Prckai et al . wherein the frothed poly- 
urethane forming compositions contain a silicone 
surfactant. 

The polyurethane fcam compositions of the 
present invention containing polyoxyalkylene siloxane 
branch copolymers have fine cells and excellent 
stability during processing. Furthermore, the compo- 
sitions cf the present invention incorporate low 
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amounts of the silicone surf actant ( s ) (stabilizer), and 
have improved esthetics and cost over the same poly- 
ur ethane foams without the silicone surfactant 
(ncn-stabilized) or containing linear siloxane surfac- 
5 tants. It is known that penetration weight (weight of 
the polyurethane composition absorbed by a substrate) 
is dependent upon several factors, including type of 
substrate, component reactivity., topers tnr* and compo- 
nent viscosity. Penetration weight on the commercially 
10 available carpet described in this invention had at 
least about 25 percent reduction compared to non- 
-stabilized formulations. The reduced penetration and 
improved stability has resulted, on the average, in a 
20 percent improvement in gauge (thickness of foam) 
15 over non-stabilized formulations. Cost to the customer 
has teen effectively reduced by the process of this- 
invention because a product (foam backed substrate) is . 
obtained that has the same thickness employing less 
components by weight. In other terms, the same weight 
j 20 of froth is applied to the back of the substrate and a 

3 desirably thicker foam is obtained. 

It is well known in the art that the frothing 
or mechanical whipping operation of the polyurethane 
forming composition is performed in high shear equip- 
2 5 ment such as a Kcbart mixer, Firestone mixer, Oakes 
- mixer and similar known equipment. The air or other 
inert gas should be introduced into the polyurethane 
forming mixture and whipped under pressure in order to 
obtain a workable froth. The mechanical whipping 
30 operation is conducted such that the pressure at the 
mixer head outlet is in the range from about 85 to 
j about 200 psig (1-48 MPa), preferably from 85 to 150 

psig (0.69 to 1.14 MPa). 
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In these processes where there is no silicone 
surfactant present, the substrates ah sorb an inordinate 
amount cf p c lyur ethane feeing components thereby 
resulting in tco much absorption teyend what is neces- 
sary for tufthincing. A loss cf gauge and a destabi- 
liraticn line at the subs trate/f cam interface occurs, 
wherein the cell structure becomes coarse and unap- 
pealing. The less cf gauge and des tabiliz ati cn line 
are esthetically unappealing to the buyer and results 
in higher costs to the vendor. The solution to this 
without a silicone is a high catalyst level or quick 
reaction time, which severely limits processing latitude. 

In those processes wherein a silicone surfac- 
tant is employed, large quantities of the silicone 
surfactant are required in crder to obtain fine cells 
or else stability of the polyurethane forming froth is . 
not sufficient to give a fine celled foam or prevent an 
inordinate amcunt cf penetration (absorption). In the 
present invention, a large quantity of surfactant (>0.5 
part) limits the processing cf the froth because froth 
viscosity is too high to be adequately "processed onto 
the back cf a substrate such as a carpet and the pres- 
sure in the mixer head may exceed the working limit of 
200 psig (1.48 MPa). Also, in the present invention, 
the improvement in penetration and gauge is no longer 
measurable from greater than 0.3 parts surfactant. 
There is no real advantage, therefore, to using surfac- 
tant levels above 0.5 parts from a processing or cost 
standpoint. 
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The present invention is directed to a poly- 
rethane fccm ccmpcsiticn which is the reaction product 
f a frothed pclyurethane forming mixture comprising: 
(A) a polyethylene pclycl having an average of 

from 2 to 8 hycrcxyl croups per molecule and 
an average hydrcxyl equivalent weight of from 
100 to 3000; 
(E) a pclycl having average of from 2 i~o 8 

hycrcxyl groups per molecule and an average 
hycrcxyl equivalent weight of from 31 to 230, 
component (B) being optional when component 
(A) contains an end cap of at least two moles 
of ethylene oxide per active hydrogen atom or 
an internal block of at least three moles of 
ethylene oxide residues per active hydrogen 
atom, when components (A) and (B) are employed 
together, they are employed in proportions 
providing from 50 to 95 parts by weight of 
component (A) and from 50 to 5 parts by 
weight of component (E) based upon 100 parts 
by weight of the total quantity of components 
(A) and (B), the hydrcxyl equivalent weight 
of ccmpcnent (A) is at least 1.5 times 
greater than the hydrcxyl equivalent weight 
cf component (B), the mixture of components 
(A) and (B) or component (A) when employed 
alone has a Erockfield viscosity employing a 
number 2 spindle at 12 rpm of at least 100 
centipcise (0.1 Pascal-second) at 25°C; 
(C) an organic polyisccyanate or polyisothio- 

cyanate having an average of from 2 to 4 NCX 
groups per molecule, each X being indepen- 
dently oxygen or sulfur, components (A), (B) 
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and (C) being employed in quantiries so as to 
provide an NCX/c4 ratio of from 0.85:1 to 
2:1; 

at least one inorganic filler; 

at least one catalyst for reacting components 

(A) and (E) with component (C) , component (E) 
being employed in a quantity such that an 
unfrcthed mixture of components 'A), (B), 
(C), (E) and (?) obtains a Brookfield vis- 
cosity employing a number 4 spindle at 30 rpm 
greater than 10,000 centipcise (10 Pascal- 
seccnds) at 25°C in less than 40 minutes; and 
a silicone surfactant, characterized in that 
component (F) is a poly ( dimethylsiloxane ) 
polycxyalkylene branch copolymer having an 
average molecular weight of less than 30,000, 
preferably less than 10,000, wherein at least 
60 percent by weight, preferably 100 percent 
by weight, of the polycxyalkylene groups are 
cxyethylene groups, the dimethylsiloxane 
content of the copolymer being from 15 to 40 
percent by weight, and at least 40 percent of 
the weight of the copolymer is derived from 
the cxyethylene groups, component (F) being 
present in a quantity from 0.02 to less than 
0.5 parts by weight per 100 parts by weight 
of the combined weights of components (A) and 

(B) . Preferably, the foam has a cell count 
cf greater than 16 per 0.0025 square inches 
(1.6 mm 2 ) at a position approximately midway 
between the carpet- foam interface and the 
outer edge of the foam. Preferably, the 
resultant cured foam has a density of less 
than 13 lb/ft* (208 Kg/m 3 ) . 



-6- 

0046986 

Subtle relatively high molecular weight 
rciyether pciycis which can be employed in the present 
ir.ver.ticn include adducts cf cne or more compounds 
containing 2 to 6 hydrcxyl groups per molecule and one 
5 or mere hydrocarbylene or halogen substituted hydro- 
carbylene oxides. 

CllHi __v,T e hydrcxyl containing compounds 
include those having frcm 2 to 20, preferably from 2 to 
6 carbon atoms such as, for example, ethylene glycol, 
10 ciethylene glycol, propylene glycol, 1,2 -butane diol, 

1,3-butane diol, 1,4-butane did, glycerine, trimethylol 
prcpane, p , p ' - iscprcpylidine diphenol, and mixtures 
thereof. 

Suitable hydrocarbylene or halogen substi- 
15 tuted hydrocarbylene oxides which can be employed to 
prepare polyether pclycls include these having from 2 
to 12, preferably from 2 to 4 carbon atoms such as, for 
- example, ethylene oxide, propylene oxide, 1,2-butylene 
oxide, 2,3-butylene oxide, styrene oxide, epichloro- 
20 hydrin, epibrcmohydrin, 3-methyl-l , 2-butylene oxide, 

3,3,-dimethyl-l,2-butylene oxide, and mixtures thereof. 

Other relatively high molecular weight 
polycls which can be employed herein include polymer- 
containing polyols such as, for example, those dis- 
25 closed in U.S. Patents RE 29,118 ( Stamberger ) , . RE 
28,715 (Stamberger), RE 29,014 (Pizzini et al ) and 
3,869,413 (Blankenship et al) . 

Suitable low molecular weight polyols 
include, for example, ethylene glycol, propylene 
30 glycol, 1,3-propane diol, 1,4-butane diol, dipropylene 
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glycol, ciethylene glycol, trie* hylene glycol, tetra- 
ethylene ciyccl, triprcpylene glycol, tetrapropylene 
ciyccl, heptaprcpylene glycol, and mixtures thereof. 

Also suitable as lew molecular weight polyols 
are adducts of initiator compounds having from 2 to 8 
active hydrogen atoms per molecule and a hydrocarbylene 
oxide as hereinbefore described so long as the resultant 
adduct has the desired' equivalent weight for the low 
equivalent weight polyol. 

Particularly suitable initiator compounds 
include, for example, water, ethylene glycol, propylene 
glycol , glycerine , trimethylol propane, aniline , 
ammonia, ethylene diamine, diethylenetriamine , amino- 
ethylethancl amine, pentaerythritel , glucose, fructose, 
sucrose, sorbitol, and mixtures thereof. 

When adducts of initiator compounds having 
mere than 8 active hydrogen atoms per molecule are 
employed, they must be employed in admixture with 
polyols having less than 8 hydrcxyl groups per molecule 
in quantities so as to result in an average of from 2 
to 8 hydroxyl groups per molecule. 

When the viscosity of a mixture of polyol 
components (A) and (B) or the viscosity of polyol (A) 
when employed alone is below 100 centipoise (0.1 Pascal- 
-secend) at 25°C, the resultant filled, foam-forming 
system is too fluid to froth adequately and does not 
result in a fine celled, low density foam. 
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Snitch le organic pclyisocyanates include, for 
example , 2 , 4-tclueneciisccyanate, 2 , 6-tolueneciiso- 
cy snare , xylylenedii secy ana te , p , p ' -diphenylmethane- 
ciisccyanate , p-pheny lent ci i s c cy anate , naphtha 1 enedi - 
5 isccyancte, cianisccine ciisccyanate , pclymethylene 
P clyphenylisccyanate, hexamethylene diisocyanate , and 
mixtures thereof. 

Also suitable are the isocyanate terminated 
prepclymers prepared frcm one or more of the above 
10 mentioned pclyisccyanates and one cr more of the above 
mentioned pclyols. 

Suitable also are the trimerized diisocyanates 
and crude diisocyanates. 

Also "suitable are the corresponding polyiso- 
15 thiccyanates , including isothiocyanate terminated 
prepolymers - 

Suitable catalysts which can be employed 
include, fcr example, tertiary amines, organometallic 
compounds, particularly metal carboxylases , and 
20 mixtures thereof. 

Particularly suitable catalysts include, for 
example, di-n-butyl tin-bis (mercaptoacetic acid iso- 
octyl ester), dimethyl tin dilaurate, dibutyl tin 
dilaurate, stannous octoate, lead octoate, triethylene 
25 diamine, N-methyl morpholine, and mixtures thereof. 

Suitable inorganic filler materials which can 
be employed herein include, fcr example, calcium car- 
bonate, alumina trihydrate, talc, bentonite, antimony 
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tricxide, kaolin, tarytes either- as obtained cr treated 
with fatty acids or crcanctitanates , and mixtures 
thereof. 

The inorganic filler is usually employed in 
5 quantities of from 25 to 300, preferably from 50 to 200 
parts per 100 parts by weight based on the total polyol 

Suitable silicone surfactants which can be 
employed herein include the branched organosilicon 
10 polyclycol block copolymers having an average molecular 
weight below 20,000. Such surfactants are described in 
U.S. Patent 3,518,288 (Haluska) . 

Particularly suitable are DC193 and DC197 
commercially available from Dow Corning Corporation; 
15 and L5430 commercially available from Union Carbide 
Corporation. 

■: Particularly suitable silicone surfactants 

are those represented by the formula 

] (CH 3 ) 3 Si[OSi(CH 3 ) 2 3 xn [osiCH 3 ] n osi(CH 3 ) 3 

! 20 - D < 0C x H 2x> P A 

wherein m has a value of from 6 to 180, preferably from 
6 to 60, most preferably from 11 to 20*; ~n has a value 
of from 3 to 30, preferably from 3 to 10, most prefer- 
ably from 3 to 5; each x is independently 2, 3 or 4 
25 with the proviso that in at least 60, preferably 100 

percent, of the (0C x H 2x ) groups, x has a value of 2; p 
has a value of from 9 to 30, preferably from 9 to 20, 
most preferably from 9 to'l2; and A is 
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o 

II 

selected frcm -OCR (c.cvlcxy) especially where 

O " O 

5 " " 

R is methyl, -OCOR (carbonate ester), -OCNHR (urethane), 

-OH (hycrcxyl), or -R (alkyl), especially methyl; and D 

is an alkyl ene radical containing frcm 3 to 18 carbon 

atcms, where D is mcst preferably a propylene radical. 

10 These are disclosed by Ealuskain U.S. Patent 3,518,288 

and Ecchura in U.S. Patent 3,706,681. 



If desired, the formulations can contain 
flame suppressing agents such^as, for example, dibromo- 
necpentyl glycol , tris ( cichlcropropyl ) phosphate , 
15 polyammcnium phosphate, beta-chlcroethyl phosphonate 

ester, chlorcphcsphate ester, polyvinylidene chloride, 
and mixtures thereof. 

Suitable substrates to which the frothed 
compositions of the present invention are applied 
20 include carpet, particularly tufted carpet, paper, 
synthetic and natural textile fabrics such as, for 
example , nylon, polyester , acrylic , cotton, and wool • 

Suitable primary backing materials which can 
be employed in the present invention when the substrate 
25 is a tufted carpet include those prepared from, for 
! • example, jute, polypropylene, nylon, polyesters, and 

■ polyacrylates . 

i 

I Suitable yarns which can be tufted or woven 

into the primary backing include those prepared from, 
30 for example, wool, nylon, polyester, acrylic, cotton, 
] polypropylene, polyethylene, and blends thereof* 

j 

! 

i 

29,141C-F ' -10- 



BN3DOCID: <EP 0048986A1 _l. > 



3 



-11- 

0048986 

The following examples are illustrative of 
the present invention tut are net to be construed as to 
limiting the scope thereof in any manner. 

GENERAL PROCEDURE 
5 In the examples and comparative runs, a 

master batch containing a pclycl mixture, filler (s) and 
silicon surfactant was well blended to form a homo- 
geneous creamy dispersion and placed in a run tank 
maintained at a temperature not less than 45°F (7°C) 

10 under a pad of nitrogen. Another run tank containing 
the polyisocyanate was maintained at a temperature not 
less than 60 °F (16°C). The contents of the run tanks, 
and catalyst were metered into an Cakes frother where 
the contents were frothed employing air as the inert 

15 gas. The resultant froth was then placed onto the back 
of the carpet via a hose and doctored to the desired 
thickness. The froth exit temperature was maintained 
at a temperature of at least 86°F.(30°C). 

The carpet containing the polyurethane- forming 
20 froth composition was then cured in an 'oven at a 
temperature of 250°F (121°C). 

The carpet onto which the frothed polyur ethane- 
forming compositions were doctored was a flat level 
loop carpet containing 100 percent continuous filament 

25 nylon pile weighing 14 oz/yd 2 (0.47 Kg/m 2 ) tufted at a 
gauge of 0.1 inch (3 mm) through an FLW (woven poly- 
propylene needlepunched with nylon or polypropylene 
fiber) primary backing weighing 4.25 oz/yd 2 
(0.144 Kc/m 2 ) at a stitch rate of 8 per inch and a pile 

30 height of 0.125 inch (3.18 mm). 
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In the following examples and comparative 
runs , the properties were determined ty the following 
tests . 

The viscosity of the unfilled urethane 
forming components is obtained ty mixing the components 
for 3 m,inure(s) and placing 10 ml. of the resultant 
mixture in a Erookfield LVF Viscometer, maintaining the 
temperature of the mixture at 25 °C ± 0.5°C and deter- 
mining the viscosity ever the desired period of time. 
The Erookfield LVF Viscometer was employed using a 
number 4 spindle rotating at 30 rpm . 

The viscosity of a mixture of polyols (A) and 
(E) or the viscosity of pclyol (A) when employed alone 
is obtained by placing 200 "ml "of the mixture of polyols 
(A) and (B) or pclyol (A) alone in a Brookfield LVF 
Viscometer, maintaining the temperature of the material 
being measured at 25 C C, ± 0 - 5 ° C , and determining the 
viscos ity employing a number 2 spindle rotating at 12 
rpm , 

Penetration weight was calculated by sub- 
tracting the greige weight (the weight of the carpet 
sample to which the polyur ethane- forming froth compo- 
sition was applied so as to provide a secondary backing), 
from the greige weight plus pclyurethane- forming mate- 
rials which had soaked into the tufts and primary 
backing which was the weight of the sample after 
"skiving" the foam from the back of the carpet sample 
and brushing with a wire brush to remove as much of the 
remaining foam as possible. 
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The cell count was determined employing a 
microscope equipped with a Polaroid camera to take 
photomicrographs of foam and visually count the number 
of cells along the surface plane in a given area. Each 
area was ten units by ten units, each unit being 0.005 
inches (0.1 mm) (0.C025 inch 2 ) (1.6 mm 2 ). The pictures 
were taken of the foam surface at or near the center of 
the foam after splitting the foam for this purpose. 
The surface plane after splitting was dyed so that 
individual cells were clearly visible. 

The foam density was determined by the 
following formula: 

0.0£233 x cca t^<? weicht-penetration wt . (02/yd 2 ) 

Gauge, (inches) 

density, lb/ft 3 



[lOOO x CC£t ^ n q weight-penetration wt. (Kq/m 2 ) 

Gauge, (mm) 

density, (Kg/m 3 )^} 



The coating weight was obtained by subtract- 
ing the greige weight from the total sample weight of 
the carpet (greige) and foam. 

Gauge is the thickness of the foam on the 
tack of the carpet and was measured after the carpet 
with the foam had been cured. 
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The fcllcving components were employed in the 
examples and ccmparative runs. 



The composition cf the pclyure thane- forming 
fixtures and the resulting f cam properties for 
Examples 1 to 13 and Ccmparative Runs A to H are shown 
in Table I . 



Pclycl A is a glycerine initiated polycxypropylene 

glycol end capped with 15 weight percent ethylene 
oxide. The resultant primary hydrcxyl-containing 
pclyether pclycl had an average OH equivalent 
weight of 1650 and an endcap cf an average of 3.75 
mcles cf ethylene per active hydrogen of the 
polyol . 

rcly-cl B is di ethylene glycol having an average OH 
equivalent weight of 53. 

Pclycl C is a pclycxyethylene glycol having an 
average OH equivalent weight of 100. 

Pclycl D is a glycerine initiated polyoxypropylene 

glycel having an average OH equivalent weight of 
87. 

Pclycl E is a glycerine initiated heteropolyol prepared 
frcm a mixture of propylene oxide and ethylene 
oxide in a ratio cf £8/12 weight percent respec- 
tively. The resultant secondary hydroxyl- 
-ccntaining pclyether pclyol has an average OH 
equivalent weight cf 1270 and an internal block of 
an average of 2.2 moles of ethylene oxide residues 
per active hydrogen atom of the polyol. 
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Fclycl F is ciprcpylene clyccl having an average OH 
equivalent weight of 67. 

FcZycl G is a pc lycxyprcpylene clyccl having an average 
OH equivalent weight of 1000. 

Fclycl H is a pclyoxyprcpylene triol containing 20 

weight percent of a 50/50 s tyrene/acrylonitrile 
copolymer and having an average OH equivalent 
weight of 2000. 

Fclycl I is an adcuct of a mixture of sucrose and 

glycerine with propylene cxide having an average 
functionality of 4.6 and an CH equivalent weight 
of 130. 

Fclycl J is a glycerine initiated polyoxypropylene 
tricl having an OE equivalent weight of 240. 

Folyisccyanate A is an 60/20 mixture of 2,4-/2,6- 
-toluene diisocyanate having an average NCO 
equivalent weight of 87. 

Fclyls ecyenate B is prepclymer prepared by reacting an 
excess of pclyisocyanate A with a polyol mixture 
consisting cf 64 weight percent of polyol C and 36 
weight percent polyol D. The resultant isocyanate 
containing prepclymer had an NCO content of 26.7 
percent and an average NCO equivalent weight of 
157. 

Folyisccyanate C is a carfccdi imide modified methylene 
diphenyldiisccyanate having an NCO equivalent 
weight cf 143 ccmmercially available from Upjohn 
Company as ISCNATE® 143L. 
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10 



Catalygt A is ci-n-tutyl tin t is ( isocctylmercapto- 
EceUte), commercially available from Witco 
Chemical Co. as Fcmrez 6 UL-6 . 

C atalyst E is dimethyl tin dilaurate commercially avail- 
atle frcm Witco Chemical Co. as Fomres^UL-28 . 



"iller A is alumina trihydrate commercially avail 



frcm Kaiser Aluminum Company as H36U. 

Filler E is calcium carbonate ccmmercailly available 
frcm Georgia Marble Company as D-70- 

Siliccne A is a ncnhydrclyzable poly (dimethyl siloxane) 
pclycxyethylene ccpclymer having a weight average 
molecular weight of 4000 commercially available 
frcm Dow Corning Corporation as "DC-197. 

Silicone E is a 40 percent by weight solution of a 
15 linear silcxane-pclycxyalkylene block copolymer 

having a weight average molecular weight of 
100, COO in a hydrocarbon solvent commercially 
available frcm Union Carbide Corporation as L 5614. 

Silicone C is a silcxane-pclyoxyalkylene block 
20 ccpclymer having a weight average molecular weight 

of 40, GOO, commercially available from Th. Gold- 
schmidt as B 1651. It is a 55 percent weight 
solution in an aromatic hydrocarbon solvent. 

Silicone D is a hydrclyzafcle polysiloxane surfactant 
25 having a weight average molecular weight of 4,000, 

commercially available from. Th. Goldschmidt as B 
1048. 

®Registered Trademark 
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-cere E is a ncnhycrcl yi atle methyl capped silcxane- 
r c2 ycxyalkylene tlcck copolymer having a weight 
average molecular weight cf 2,000, commercially 
available from Ur.icn Cart ice Ccrpcraticn as L 5540. 



10 



^' liccne F is a ncn-hycrc] y 2: able silicone surfactant 

having a weight average molecular weight of, 15,000 
ccmmercail ly avail atle from Dev. 7 Comi 
as DC 190. 

Silicone G is a silicone surfactant believed to be 

diluted in a pclycxyalkylene glycol and is- commer- 
cially available from Union Carbide Corporation as 
L 5303, 
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TABLE I 



1 



10 



15 



20 



25 



Fclyur ethane 
Forming mixture, 
parts bv weight. 

Comp . (A) poly- 
ether polyol 

Ccmp. (E) polyol 

Comp. (C) poly- 
isocyanate 

Comp -(D), 
filler 

Comp .(E), 
catalyst 

Comp .(F), 
silicone 

HEW ( A ) / 
HEW(B) 

Viscosity(A)+(B) ) 
or (A) alone, cps 
(P-a) 

Viscosity 

(A), (B), (C), (E) 

+(F) cps 

(P-a) 
at 



Compara- 
tive Run 
A 



A/ 90 
B/10 



B/46 .1 

A/40 
E/40 



A/0.06 
0 

31/1 

680 
(0.6S) 



10,600 
(10.6) 
16 min. 



Exam- 
ple 
1 



A/90 
E/10 



A/40 
E/40 



11/1 



Exam- 
ple 
2 



A/90 
B/10 



Exam- 
ple 
3 



A/90 
B/10 



E/46.1 B/46.1 B/46.1 



A/40 
B/40 



31/1 



A/40 
B/40 



A/0.06 A/0.06 A/0.06 
A/0.05 A/0.11 A/0.25 



31/1 



680 680 680 

(0.68) (0.68) (0.68) 



11,000 10,600 10,000 
(11) (10.6) (10) 

15 min. 16 min. 2 min. 
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TABLE I (cont'd) 



Compare- Exam- Exam- Exam- 
tive Run pie pie ole 

A 1 2*3 



5 Foam properties 
coating weight, 

cz/yd2 45 46 48 54 

( K S/m2) (1.5) (1.6) (1.6) (1.8) 

Penetration 

10 weight, oz/yd2 16 10 8 6 

( k< 3A> 2 ) (0.5) (0.3) (0.3) (0.2) 

Gauge, in. 0.235 0.271 0.294 0.333 

( mm ) (5.97) (6. £8) (7.47) (8.46) 

Cell count, 

15 cells per area 26 17 17 35 

Foam density, 

lb/ft 3 10.3 11.1 11.2 11 9 

(Kg/m3) ( i 65) (178) (1?9) (191) 
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TABLE I (cont'd) 



Fclyurethane Exam- Exam- 

Fcrming mixture, pie pie 

parts by weight 4 5 

Comp . ( A) poly- 
ether polyol A/90 H/90 

Ccmp.(B) polycl B/10 B/10 

Comp -(C) poly- 

isocyanate C/45 . 1 B/44 

Comp.(D), A/55 A/55 
filler 

Comp. (E) , 

catalyst A/0.01 A/0.07 
Comp .(F), 

silicone ^ A/0.15 A/0.15 
HEW ( A ) / 

HEW(B) 31/1 38/1 
Viscosity(A)+(B) ) 

or (A) alone, cps 680 1455 

(p. a) (0.68) (1.455) 

Viscosity 

(A), (B), (C), (E) 

+(F) cps 10,000 10,000 

(p. a) (10) (10) 

at 2 min. 8 min. 



Exam- 
ple 
6 



A/100 

B/ll .4 
A/55 

A/0. 06 
A/0.15 



"*810 
(0.81) 



10,000 

(10) 
20 min. 
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TAELE I (cont'd) 



Exam- Exam- Exam- 
ple pie pie 
4 5 6 

5 Foam properties 
coating weight, 

cz/yd 2 47 44 45 

( Kc/m 2 ) ( 1 - 6 ) ( 1 . 5 ) ( 1 . 5 ) 

Penetration 

10 weight, oz/yd 2 6 5 11 

(kg/m 2 ) (0.2) (0.2) (0.4) 

Gauge, in. 0.264 0.311 0.231 

(mm) (6.71) (7.90) (5.87) 

Cell count, 

15 cells per area 35 30 19 
Foam density, 

lb/ft 3 12.8 10 12.5 

(Kg/m 3 ) (205) (160) (200) 
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E/46.1 E/60 



B/166 B/108 



A/55 A/55 



Pclyur ethane Exam- Exam- Exam- Exam- 

Fcrming mixture, pie pie pie pie 

parts by weight 7 8 9 10 

5 Comp . ( A) poly- 
ether polyol E/88 G/85 1/85 J/85 

Ccmp.(B) polyol F/12 F/15 F/15 F/15 

Comp .(C) poly- 
isocyanate 

10 Comp .(D), 

filler A/55 A/55 

Comp .(E), 
catalyst 

Comp -(F), 

15 silicone A/0.10 A/0.25 
HEW ( A ) / 

HEW(B) 19/1 15/1 1.9/1 3.6/1 

Viscosity(A)+(B) ) 

or (A) alone, cps 500 245 2260 • 180 

20 (p. a) (0.5) (0.245) (2.26) (0.18) 

Viscosity 

(A), (B),(C), (E) 

+(F) cps 10,400 10,000 10,000 10,000 

(p- a) (10.4) (10) (10) (10) 

25 at 13 min. 8 min. 12 min. 9 min. 



B/0.25 B/0.07 A/0.09 B/0.06 



A/0.15 A/0.45 
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TAELE I (ccnt'd) 



Exam- Exam- Exam- Exam- 
ple pie pie pie 
7 8 9 10 



Foam proper-ties 
coating weight, 

oz/yd 2 43 46 47 47 

(Kg/m 2 ) (1-5) (1.6) (1.6) (1-6) 

Penetration 

weicht, oz/yd 2 6 10 8 12 

(kg/m 2 ) (0.2) (0.3) (0.3) (0.4) 

Gauce, in. 0.291 0.264 0.353 0.292 

(mm) (7.39) (6.71) (8.97) (7.44) 

Cell count, 

cells per area 27 17 18 20 

Foam density, 

lb/ft 3 10.4 11.2 9.3 . 9.8 

(Kg/m3) (167) (179) (149) (157) 
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TABLE I (ccnt'd) 



B/46.1 B/46.1 



PclyLir ethane Exam- Exam- Exam- 

Fermi nc mixture, pie pie pie 

parrs by weight 11 12 13 

5 Comp . (A) poly- 
ether pclyol A/90 A/90 A/90 

Comp.(E) poiyol E/10 B/10 B/10 

Comp .(C) poly- 

isccyanate E/46 . 1 

10 Comp . (D) , 

filler A/55 A/55 A/55 

Comp. (E) , 

catalyst A/0.07 

Comp .(F), 

15 silicone F/0 . 15 

HEW ( A ) / 

HEW(B) 31/1 31/1 31/1 

Viscosity(A)+(B) ) 

or (A) alone, cps 680 

20 (p- a) (0.68) 

Viscosity 

(A), (B), (C), <E) 

+(F) cps 10 , 500 11 ,000 10, 500 

(p. a) (10.5) (11) (10.5) 

25 at 15 min. 16 min. 15 min, 



A/0.07 A/0.07 



D/0.15 E/0.15 



680 680 
(0.68) (0.68) 
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Exam- Exam- Exam- 
ple Fie pie 
11 12 13 

5 Foam properties 
coatxng weight, 

cz/yd2 48 51 4? 

(Kg/in 2 ) (1-6) (1-7) (1.6) 

Penetration 

10 weight., oz/yd 2 8 9 6 

(kg/m 2 ) (0.31) (0.3) (0.2) 

Gauge, in. 0.303 0.303 0.312 

(mm) (7.70) (7.70) (7.92) 

Cell count, 

15 cells per area 19 18 29 
Foam density, 

<4 lb/ft 3 11 ii. 6 ii 

(Kg/m3) (176) (186) (176) 



i 
I 
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TAELE I (cont'd) 



Fclyur ethane 
Forming mixture, 
parts hv weight 

Comp.(A) poly- 
ether pclyol 

Ccmp.(E) polyol 

Ccmp.(C) poly- 
isocyanate 

Comp .(D), 
filler 



Ccmpar- Cc repar- 
ative ative 
Run B Run C 



A/SO 
B/10 



A/55 



A/90 
B/10 



compar- Compar- 
ative ative 
Run D Run E 



A/90 
B/10 



A/55 



A/55 



A/90 
B/10 



B/46.1 B/46.1 B/46.1 B/46.1 



A/40 
B/40 



Comp .(E), 
catalyst 

Comp .(F), 
silicone 

HEW(A)/ 
HEW(B) 

viscosity(A) + (B) ) 
or (A) alone, cps 
(p. a) 

viscosity 

(A), (B), (C), (E) 

+(F) cps 

(p. a) 

at 



A/0.07 A/0.07 A/0.07 A/0.06 
B/0.05 B/0.11 B/0.25 B/0.56 



680 
(0. 68 ) 



11, 500 
(11.5) 
16 min. 



ji/i 

680 
(0.68) 



12 , 000 
(12) 
16 min. 



J J./ X 



680 
(0 .68 ) 



•5 1 /1 



680 

(0.68) 



11,500 12,800 
(11.5) (12.8) 
15 min. 16 min. 
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TAELE I (cont'd) 



Cciripar- Ccir.par- Ccmpar- Compar- 
ative ative ative ative 
Run E Run C Run D Run E 



Foam properties 
coating weight, 
oz/yd 2 
(Kc/m 2 ) 



47 
(1.6) 



48 
(1.6) 



51 
(1.7) 



50 
(1.7) 



Penetration 
weicht, oz/yd 2 
(kg/m 2 ) 

Gauge, in. 
(mm ) 



14 
(0.5) 

0.245 
(6.22) 



14- 
(0.5) 

0 .224 
(5.69) 



8 

(0.3) 

0.290 
(7 .37) 



5 

(0.2) 

0.306 
(7.77) 



Cell count, 
cells per area 



16 



Foam density, 
lb/ft3 
(Kg/m a ) 



11.1 
(178) 



12.9 
(207) 



12.3 
(197) 



12.1 
(194) 
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TABLE I (cont'd) 



U U O 2 O O 



Compar- 
ative 
Run G 



A/90 
B/10 



Compar- 
ative 
Run H 



A/90 
B/10 



B/46.1 B/46.1 B/46.1 



Pc lyure thane Ccmpar- 
Forming mixture, ative 
parts i:v weight Run F 

5 Comp. (A) poly- 
ether pclyol A/90 

Comp, (B) polycl B/10 

Comp. (C) poly- 
isocyanate 

10 Comp.(D), 

filler A/55 A/55 A/55 

Comp. (E) , 
catalyst 

Comp. (F) , 
15 silicone C/0.05 

HEW(A)/ " 

HEW(B) 31/1 31/1 31/1 

Viscosity(A)+(B) ) 
or (A) alone, cps 680 
20 (p. a) (0.68) 

Viscosity 

(A), (B), (C), (E) 

+(F) cps 11 , 500 11, 000 13 , 000 

(p. a) (11*5) (11) (13) 

25 at 16 min. 16 min. 19 min« 



A/0.07 A/0.07 A/0.07 



C/0.15 C/0.56 



680 680 
(0.68) (0.68) 
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TAELE I (cont'd) 



Ccrnpcr- 
a rive 
Run F 



Compar- 
ative 
Run G 



Compar- 
ative 
Run H 



5 Foam properties 
coating weight, 
oz/yd 2 
(Kg/m2) 

Penetration 
10 weight, oz/yd 2 
(kg/m2) 

Gauge, in. 
(mm ) 

Cell count, 
15 cells per area 

Foam density, 

lb/ft* 

(Kg/n»3) 



46 
(1.6) 



15 
(0.5) 

0 .248 
(6.30 



10.4 
(167) 



43 
(1.5) 



11 
(0.4) 

0 .277 
(7.04) 



13 



9 . 6 
(154) 



47 
(1.6) 



9 

(0.3) 

0 .306 
(7 .77) 



10 



10 .3 
(165) 
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WHAT IS CLAIMED IS: 

1. A polyurethane fcam composition which is 
the reaction product of a frothed polyurethane forming 
mixture comprising: 

(A) a polyethylene polyol having an average of 
from 2 to 8 hydrcxyl croups per molecule and 
an average hydrcxyl equivalent weight of from 
100 to 3000; 

(B) a polyol having an average of from 2 to 8 
hydrcxyl groups per molecule and an average 
hydrcxyl equivalent weight of from 31 to 230, 
component (B) being optional when component 
(A) contains an end cap of at least two moles 
of ethylene oxide per active hydrogen atom or 
an internal block of at least three moles of 
ethylene oxide residues per active hydrogen 
atom, when components (A) and (B) are employed 
together, they are employed in proportions 
providing from 50 to 95 parts by weight of 
component (A) and from 50 to 5 parts by 
weight of ccmpcnent (B) based upon 100 parts 
by weight of the total quantity of components 



29,141C-F 



-30- 



-31- 

0048986 

(A) and ( E ) , the hycrcxyl equivalent weight 

of component (A) is at least 1.5 times greater 
than the hycrcxyl equivalent weight of compo- 
nent ( E ) , the mixture cf components (A) and 

(B) or component (A) when employed alone has 
a Ercckfield viscosity employing a number 2 

.spindle at 12 rpm cf at least 100 centipcise 
(0.1 Pascal-second) at 25°C; 

(C) an organic pclyisocyanate or polyiscthio- 
cyanate having an average of from 2 to 4 NCX 
grcups per molecule, each X being indepen- 
dently oxygen or sulfur, components (A), (B) 
and (C) being employed in quantities so as to 
provide an NCX | C V- ratio of from 0.85:1 to 
2:1; 

(D) at least one inorganic filler; 

(E) at least one catalyst for reacting components 
(A) and (B) with ccmpcnent (C), component (E) 
being employed in a quantity such that an 
unfrcthed mixture, of components (A), _£B), 

"(C), (E) and (F) obtains a Erockfield vis- 
cosity employing a number 4 spindle at 30 rpm 
greater than 10,000 centipoise (10 Pascal- 
seconds) at 25 °C in less than 40 minutes; and 

(F) a silicone surfactant, characterized in that 
ccmpcnent component (F) is a poly ( dime thyl- 
silcxane) pclycxyalkylene branch copolymer 
having an average weight cf less than 30,000, 
wherein at least 60 percent by weight of the 
pclycxyalkylene grcups are oxyethylene groups, 
the dimethylsilcxane content of the copolymer 
being from 15 to 40 percent by weight, and at 
least 40 percent cf the weight of the copoly- 
mer is derived from the oxyethylene groups, 
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ccrrpcnent (F) being present in a quantity 
frcm 0.02 to less than 0.5 parts by weight 
per 100 parts ty weight of the combined 
weights cf ccmpcnents (A) and (B). 

2. The fcam ccmpcsiticn of Claim 1 charac- 
terised in that component (F) is represented by the 
formula 

(CH 3 ) 3 Si[OSi(CH 3 ) 2 ] m [0£iCH 3 ] n 0Si(CH 3 ) 3 

- D < 0C X H 2X ) P A 

wherein m has a value of from 6 to 180, n has a value 
of from 3 to 30, each x is independently 2, 3 or 4 with 
the proviso that in at least 60 percent of the ( 0C x H 2x ^ 
crcups, x has a value of 2; p has a value of from 9 to 
30; A is selected from 
0 

—OCR (acylcxy) especially where 

O 0 
R is methyl, -OCOR (carbonate ester), -OCNHR (urethane), 
-OH (hydrcxyl), or -R (alkyl); and D is an alkylene 
radical containing from 3 to 18 carbon atoms. 

3. The foam composition of Claim 2 charac- 
terized in that m has a value cf frcm 6 to 60; n has a 
value of frcm 3 to 10; each x has a value of 2; p has a 
value of frcm 9 to 20; A is acetate, urethane, hydroxyl 
or methyl . 

4. The fcam ccmposi tion of Claim 3 charac- 
terised in thafm has a value of from 11 to 20; n has a 
value of from 3 to 5; p has a value of from 9 to 12 and 
D is the propylene radical. 
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5. A sutstrate having a pclyurethane fcam 
tacking containing an inorganic filler cr mixture of 
such filler characterized in that the pclyurethane fcam 
is the ccmpcsiticn cf any cf Claims 1, 2 cr 3. 



i 
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tricxice, kaolin, barytes either as obtained cr treated 
with fatty acids cr crcar.ctitanates , and mixtures 
thereof. 

The inorganic filler is usually employed in 
quantities of from 25 to 300, preferably from 50 to 200 
parts per 1GC p arts by weight based on the total polyol 
composition. 

Suitable silicone surfactants which can be 
employed herein include the branched organos ilicon 
pclyciyccl blcck copolymers having an average molecular 
weight below 20,000. Such surfactants are described in 
U.S. Fa-tent 5,518,288 (Haluska). 

Particularly suitable are DC193 and DC197 

commercially available from Dew Corning Corporation; . 

and LE42 0 commercially available from Union Carbide 
Corporation. 

Particularly suitable silicone surfactants 
are these represented by the formula 

(CH 3 ) 3 Si[OSi(CH 3 ) 2 ] m [OSiCH 3 ] n OSi(CH 3 ) 3 

Ld ( oc x h 2x ) p a 

wherein m has a value of frcra 6 to 160, preferably from 
6 to 60, most preferably from 11 to 20; n has -a- value 
of from 3 to 30, preferably from 3 to 10, most prefer- 
ably frcm 3 to 5; each x is independently 2, 3 or 4 
with the proviso that in at least 60, preferably 100 
percent, of the (OC x H 2x ) crcups , x has a value of 2; p 
has a value of frcm 9 to 20, preferably from 9 to 20, 
most preferably frcm 9 to 12; and' A is 
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0 
II 

selected frcm -OCR (acvlcxy) especially where 

0 - 0 

R is methyl, -OCOR (cartcnate ester), -OCNKR (urethane), 

-CH (hycrcxyl), cr -R (alkyl), especially methyl; and D 

is an alkylene radical containing from 3 to 18 carbon 

atoms, where D is rr.cst preferably a propylene radical. 

10 These are disclosed by. Kaluska in U.S. Patent 3,518,288 

and Eachura in U.S. Patent 3,706,681. 

If desired, the formulations can contain 
flame suppressing agents such as, for example, drbromo- 
necpentyl glycol, tris ( dichloropropyl ) phosphate, 
15 pclyammcnium phosphate, beta-chloroethyl phosphonate 

ester, chlcrcphcsphate ester, pclyvinylidene chloride, 
and mixtures thereof . 

Suitable substrates to which x the frothed 
ccmpcsiticns of the present invention are applied 
20 include carpet, particularly tufted carpet, paper, 
synthetic and natural textile fabrics such as, for 
example, nylon, polyester, acrylic, cotton, and wool. 

^ ' Suitable primary backing materials which can 

be employed in the present invention when the substrate 
25 is a tufted carpet include those prepared from, for 
example, jute, polypropylene, nylon, polyesters, and 
polyacrylates . 

Suitable yarns which can be tufted or woven 
into the primary backing include those prepared from, 
30 for example, wool, nylon, polyester, acrylic, cotton, 
polypropylene, polyethylene, and blends thereof. 
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cc mpcr.e nt (F) being present in a quantity 
frcm C.C2 tc less than 0.E parts by weight 
per ICC parts :y weight cf the combined 
weights of components (A) and (E). 

2. The f can ccmpcsiticn cf Claim 
terized in that ccrrpcnert (F) is represented 

JT _ 1 - 

i. ^ mu a 

(CH 2 ) s Si[CSi(CH 3 ) 2 ] m [O£iCK 3 ] n 0Si(CH 3 ) 3 

^ D < 0C x H 2x>p A 

wherein m has a value cf f rem £ tc ISO, n has a value 

cf frcm 3 tc 20, each x is independently 2, 3 or 4 with 

the previse that in at least £0 percent of the (OC H~ ) 

X x 

crcups , x has a value cf 2; p has a value of from 9 to 

30; A is' selected from 

0 
ii 

•OCR (acylcxy) especially where 

O O 
ii ii 

R is methyl, -OCOR (carbonate ester), -OCNHR (urethane), 

-CH (hydrcxyl), or -R (alkyl); and D is an alkylene 
radical containing from 3 to 18 carbon atoms. 

3. The foam ccmpositicn of Claim 2 charac- 
terized in that m has a value of from 6 to 60; n has a 
value of frcm 3 to 10; each x has a value of 2; p has a 
value cf frcm 9 to 20; A is acetate, urethane, hydrcxyl 
or methyl . 

.4. The fcam composition of Claim 3 charac- 
terized in that m has a value cf frcm 11 to 20; n has a 
value of frcm 3 to 5 ; p has a value of frcm 9 to 12 and 
D is the propylene radical. 



1 charac- 
by the 



29, I41C-F 



-32- 



E jrcpeen HFient 
Office 



i'F CFEAN SEARCH RLFCRT 



0 0M£&£ 



EP 81 10 7699.1 



i c c n t ! *.i i t r f it t fed TCi e r * n v/nt 


CLASSIFICATION OF THE 




Citaticr, ct cc-cLr.tr,: v-nh ncicMicn. *r,tre epp.cprifcte, cl recent 
p tsfctiges 


Pet-vent 




Ciltt,crj 


tc claim 










C 08 L 75/04 




PE - Al - 2 7^8 085 (MOBAY CHEMICAL 


1 


B 32 B 27/40 




CORP.) 




C 08 G 18/14 




* claim 2; page 8, lines 5 to 13; page 




C (Jo G 1 o / o 1 




13, line 20 to page 14, line 13; page 




C 08 G 77/46 




15, lines. 6 to 15, page 18, lines 10 




C 08 J 9/30 




to 1 7 * 




D 06 N 3/14 




& GB - A - 1 573 778 - 




D 06 N 7/00 




GB - A - 1 3 £3 921 (TEXTILE RUBBER AND 
CHEMICAL CCMPANY INC ) 




TECHNICAL FIELDS 
SEARCHED (lnt . ci. 3 ) 










* claims 15 to 17; page 3, lines 27 to 
42; page 5, lines 38 to 5 9 * 
— 




B 32 B 27/40 
C 08 G 1 8/0Q 




GB - A - 1 306 372 (UNION CARBIDE 

OUill . ) 

* claims 1 , 13, 15, 16, 20 * 


1,5 


C 08 G 77 /46 
C 08 J 9/30 
C 08 L 75/04 
D 06 N 3/00 


D 


US - A - 3 862 879 (B.G. BARRON et al.) 


1 


D 06 N 7/00 




* col umn 1, lines 34 to 65; col umn 3 , 








lines 35 to 42; column 4, lines 59 to 








66 * 




CATEGORY OF 
CITED DOCUMENTS 




US - A - 3 706 681 (R . A . BACHURA) 

* col umn 1, lines 13 to 19; col umn 2 , 


2,3 


X: particularly relevant 
A: technological background 
O: non-wrttten disclosure 
P: intermediate document 




lines 20 to 61 * 




T: theory or principle underlying 








the invention 


D 


US - A - 3 518 288 (L.A. HALUSKA) 




Ei conflicting application 
D: document cited in the 




* claim 5; column 2, line 15 to 
column 4, line 24 * 




application 
L; citation for other reasons 




./.. 










&: member of the same patent 


\ 


The present search report has been drawn up for ai! claims 


family. 

corresponding document 



Place cl starch 



Berlin 



Caie ot completion of the search 

15-12-1981 



IDEZ 



EFG Form 1503.1 06.71 




European Feient 
Office 



ELF CPEAK SFAFCH FFFCRT 



0048986 

Appncsiicr numtmr 

ZP 81 10 7699.1 
- page 2 - 



r c cin s c c \t t Ft dtc m rut v> kt 



ic cieim 



1 



EE - A - 676 1 L9 (UNION CARBIDE CORP.) 
* page 2, line 3 to page 5, line 8 * 



CLASSIFICATION OF THE 
APPLICATION (In:. CI. 3 ) 



TECHNICAL FIELDS 
SEARCHED (Int. CI.') 



EPO Form 1503 J 0t.7« 



